Cytokine signaling in lung: transforming growth factor-beta secretion by lung fibroblasts.
Control of growth and phenotypic expression of interstitial fibroblasts is a critical determinant of lung architecture and physiology during processes of growth and remodeling. We examined the ability of lung fibroblasts to produce transforming growth factor-beta (TGF-beta), a cytokine that is known to modulate proliferation and phenotypic expression of mesenchymal cells. Cultures of fibroblasts isolated from rat lungs spontaneously secrete TGF-beta as measured in the standard bioassay of anchorage-independent growth of normal rat kidney (NRK) cells in soft agar. Rat lung fibroblasts secrete TGF-beta in an inactive precursor form. Fibroblasts cultured from adult and fetal rat lungs produced comparable amounts of TGF-beta. The ability of lung fibroblast supernatant fluids to induce colony formation in soft agar could be completely neutralized by preincubation of samples with anti-TGF-beta immunoglobulin (Ig). Anti-platelet-derived growth factor IgG had no effect on anchorage-independent growth of NRK cells driven by rat fibroblast culture supernatant samples. These results indicate that TGF-beta does not require the presence of and interaction with secondary cytokines for its activity. In contrast to the results obtained with rat cells, neither human fetal nor adult lung fibroblasts secreted detectable amount of active TGF-beta or its inactive precursor. This was not due to the presence of TGF-beta inhibitors in fibroblast culture media, because the addition of purified porcine TGF-beta to conditioned medium from human lung fibroblast cultures yielded the expected increase in NRK cell growth in soft agar. These results point to differing cytokine control patterns in the lungs of the two species.